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ACTION ITEMS FROM SPRING 2000 CERES STM

•  Change 1.6-µm calibration throughout the Clouds’ code: DONE

•  Minimize sub-pixel cloud contamination with spatial variability test

for AOD retrievals: DONE

•  Use 10’ land/water mask to allow more AOD retrievals: DONE

• Add 3 new parameters to SSF: DONE

frac of pixels, mean 0.6 and 1.6-µm reflectances used for AOD retrieval

•  Compare 3.7-µm reflectance models from Minnis, Han, & Coakley to

help explain re differences: DONE



ORIGINAL COMPARISON OF CERES & COAKLEY RETRIEVALS OVER STCU



INITIAL COMPARISON OF re vs tau FROM CERES & ISCCP







   

B

B

B

B

B
B

B

J

J

J

J

J
J J

H

H

H H H H H

0

5

10

15

20

25

30

35

40

0 0.05 0.1 0.15 0.2 0.25 0.3

B no atmo

J tropical 1 km

H diff

COMPARISON OF COAKLEY PARTICLE SIZES AS FUNCTION OF TOA 3.7-µm REFLECTANCE

sza = 70

VZA = 28.6

RZ = 80

tau = 32

B

B

B

B

B
BB

0

5

10

15

20

25

30

35

40

0 5 10 15 20 25 30 35 40

tr
o

p
 a

tm
o

s

no atmos

re in µm



  

B

B B
B

B

J J J J
J

H H H H H

8

10

12

14

16

18

20

B water J land H desert

VZ ANGLE

0-10    10-20   20-30   30-40   40-50

VARIATION OF re WITH VIEWING ZENITH ANGLE



   

COMPARISON OF SATELLITE-DERIVED

CLOUD PARTICLE SIZES, JULY MEANS
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SOURCES OF DIFFERENCES

• MODEL INTERCOMPARISONS

- DIFFERENT ATMOSPHERIC ABSORPTION METHODS & 
PROFILES

- DIFFERENT TREATMENT OF CLOUD EMISSIVITY

• ZONAL DEPENDENCE

- CIRRUS CONTAMINATION

- LOW TAUS INCLUDED

- ANGLE DEPENDENCE

ISCCP: NADIR ONLY, ZONAL SZA DEPENDENCE

- DIFFERENT ATMOSPHERIC PROFILES



ADDITIONAL CHANGES TO CLOUD CODE

• Interpolation between  re models uses Akima Spline

• Atmospheric absorption now includes layer containing cloud 

• Different weighting of SI bands to compute mean 3.7 reflectance

• VIS atmospheric absorption reformulated for specific bandwidths  
including ozone & H2O

• Optical depth interpolation error fixed



IMAGINARY INDEX OF REFRACTION FOR SOLAR-INFRARED BAND









INTERPOLATION OF  re

FROM MODEL NODE POINTS

Linear vs. Akima Spline



INTERPOLATION OF  re

FROM MODEL NODE POINTS

Linear vs. Akima Spline

Linear overestimates  re at large re

Akima yields very accurate fit,

No time loss





Radii from VIRS are only 0.9 µm (10%) 
greater than the radar values. Optical depths 
match much better than before with only 
15% underestimate relative to the surface.

The resulting LWP is 11% smaller than the 
surface-derived values. A reduction in the 
value of re would increase the discrepancy in 
LWP.

RADAR COMPARISONS 
OVER ARM SGP,

STRATUS



OLD ^

NEW ^

JULY 98 MEAN EFFECTIVE RADIUS FROM VIRS



   

COMPARISON OF SATELLITE-DERIVED

CLOUD PARTICLE SIZES, JULY MEANS
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PROPOSED CHANGES FOR CERES CLOUD CODE

• INCLUDE N20 ABSORPTION IN CORR-K CALCULATIONS

• REDUCE VIRS TILE SIZE TO 8X16 PIXELS TO REDUCE VZA 
RANGE IN MODEL CALCULATIONS

- ∆VZA IS ~ 6°; DECREASE TO 3°



FIRST MODIS RETRIEVALS

NASA : P. Minnis

SAIC: S. Sun-Mack, Q. Trepte, Y. Chen, R. F. Arduini



























DAYTIME



VIRS/MODIS COMPARISONS OF 1.6 REFLECTANCE WITH & WITHOUT 
THE ATSR-2/VIRS CALIBRATION CORRECTION, 2100 UTC, 23 JUNE

No correction                                         Correction







NIGHTTIME



EFFECTIVE RADIUS COMPARISONS (µm)

AFTER NEW MODELS



OPTICAL DEPTH COMPARISONS



CLOUD PRESSURE COMPARISONS

























SUMMARY OF PRELIMINARY MODIS ANALYSES

• VIRS & MODIS CALIBRATIONS FOR 0.65, 1.6, 10.8 µm ARE VERY CLOSE

- 3.7-µm AVERAGES ABOUT 2K > VIRS

PART SPECTRAL, PART CALIBRATION?

- 11-µm POSSIBLE SCAN ANGLE VARIATION OF 1 OR 2K?

- 12-µm ~ 0.5K > VIRS

• MODIS CHANNELS 1.38, 8.55, and 13.9 µm LOOK VERY PROMISING

• VIRS & MODIS RETRIEVALS ARE GENERALLY CONSISTENT

- BIASES IN CLOUD AMT, re, DUE TO CALIBRATION 


